###### Strengths and limitations of this study

-   This large population-based cohort study involved data covering a whole year and the total ambulance patient cohort, thus offering a more nuanced picture of non-conveyance.

-   Access to data covering the total ambulance patient cohort enabled the use of a comparison group, thus strengthening the statistical analyses conducted.

-   This is one of few studies reporting vital signs in relation to non-conveyance.

-   A main limitation is the retrospective nature of the study design, the use of medical records and patient data affected the availability of data.

Introduction {#s1}
============

Non-conveyed patients represent a significant and increasing proportion (3.7%--93.7%), of all patients cared for by ambulance services in the western world.[@R1] Non-conveyance has progressed as a result of a transformation on a systematic level; currently, ambulance services provide care that includes alternative care pathways, excluding the emergency department (ED) as the default final destination.[@R5] The general non-conveyance population involves patients ranging from young to old, with a relatively even distribution of sex and a broad range of different initial problems.[@R2] Non-conveyed patients have been shown to have an increased risk for subsequent adverse events, such as ED visits, hospital admission and even death, compared with patients who had been conveyed and discharged from EDs.[@R6] Research has shown that conducting a non-conveyance assessment carries several challenging clinical paradoxes and is perceived to be a difficult task by ambulance clinicians.[@R7] However, comparisons between different ambulance services are problematic due to an absence of definitions related to the non-conveyance cohort, the use of different research approaches, the lack of explicit national non-conveyance guidelines, differences in ambulance clinicians' competencies and the use of different triage tools.[@R6] Regardless of which triage tool is used, assessment of vital signs is a fundamental part of all triage tools.[@R9] Interestingly, approximately 60% of non-conveyed patients have been shown to present at least one abnormal vital sign at the time of the non-conveyance assessment[@R3]; however, there is limited number of studies reporting vital signs among non-conveyed patients.[@R2] The sparseness of overall knowledge on non-conveyance is problematic, as there is limited access to and use of valid non-conveyance guidelines among western ambulance services.[@R2] Furthermore, these assessments are related to feelings of greater responsibility among clinicians.[@R10] Knowledge of vital signs among non-conveyed patients seems to be important for the development of non-conveyance guidelines that reflect the clinical reality.[@R2] Therefore, to increase knowledge regarding non-conveyed patients, the specific aims of the present study were, in the total cohort of ambulance assignments, to describe the prevalence of non-conveyance, investigate associations and compare patients' characteristics, drug administration, initial problems and vital signs between non-conveyed and conveyed patients.

The definition of non-conveyance within the ambulance service used by the National Health Service in England was applied in this study, that is, 'a term used to describe a 999 call to the ambulance service that results in a decision not to transport the patient to a health-care facility'.[@R4]

Methods {#s2}
=======

Design {#s2-1}
------

This population-based retrospective cohort study was conducted in Stockholm, Sweden, and complies with the guidelines for Strengthening the Reporting of Observational Studies in Epidemiology.[@R11]

Setting {#s2-2}
-------

The study setting, Stockholm, Sweden, has a population of 2.3 million inhabitants, with seven emergency hospitals.[@R12] The regional County Council is responsible for ambulance services within the region of Stockholm. The service is tax funded and performed by three different companies. Annually, the ambulance service in the area performs approximately 210 000 ambulance assignments.[@R13] All assignments are dispatched through the regional emergency medical communication centre (EMCC), which is reached through the national emergency number 1-1-2. EMCC operators decide whether an ambulance is dispatched or not, based on a symptom-based clinical decision support system called the Swedish Medical Index.[@R14] If an ambulance was dispatched during the study period, the operator had three different priority levels to choose from: level 1 carried the highest priority, and level 3 the lowest. According to national regulations, every ambulance must be crewed by at least one registered nurse.[@R15] Further, the Stockholm region additionally requires at least one of the two persons in the ambulance team to have 1 year's additional university training and a degree in specialist nursing.[@R13] The specialist nurse takes medical responsibility within the ambulance team.[@R16] Specialist nurse education have been shown to lack specific non-conveyance training.[@R17] A triage tool, the Rapid Emergency Triage and Treatment System (RETTS)[@R18] is used by the majority of Swedish ambulance services and forms an obligatory part of all assessments according to regional guidelines.[@R16] The RETTS assessment is based on patients' vital signs and chief problem, and generates one of four different priority levels (red, orange, yellow and green); red is the highest and green the lowest priority. Level green indicates unaffected vital signs and most often also absence of disease.[@R18] The non-conveyance guideline in the study area is largely based on RETTS and stipulates that patients suitable for non-conveyance should be prioritised as level green.[@R16]

Data collection {#s2-3}
---------------

The study period was from 1 January to 31 December 2015 and included all ambulance assignments performed in the region of Stockholm during this time. Each ambulance run is assigned a unique run number when dispatched by the EMCC, and data were collected from the ambulance medical record (CAK-net; Region Stockholm). Inclusion criteria were as follows: (1) ambulance assignments performed by emergency ambulances, that is, excluding physician-manned rapid response units, non-emergency ambulances and helicopters; (2) each ambulance run was classified as a primary ambulance run, that is, the patient had not been assessed by other registered healthcare personnel, as is the case with intrahospital transports; (3) the patient was not deceased at arrival of the ambulance; and (4) the patient was not unsuccessfully resuscitated and left at the scene ([figure 1](#F1){ref-type="fig"}). The narrative text section in all ambulance medical records, written by ambulance clinicians, was excluded from our data extraction due to the great amount of included ambulance missions.

![Flow chart over included and excluded ambulance assignments in Stockholm, Sweden, 2015.](bmjopen-2019-036659f01){#F1}

Patient and public involvement {#s2-4}
------------------------------

There was no patient and/or public involvement in this study. The need for informed consent was waived by the The Regional Ethical Review Board of Stockholm. The final dataset was fully anonymised before analysis.

Data analysis {#s2-5}
-------------

Several of the collected variables were stratified into categories. Sex was categorised into two groups (male and female), age was categorised into three groups (\<18 years, 18--64 years and \>65 years), EMCC-priority level was categorised into three groups (level 1 (highest priority), level 2 and level 3 (lowest priority)). Time of day was categorised based on the availability of primary care units and minor urgency departments in the region of Stockholm during the study period, generating three different time intervals (day, 08:00--16:00; evening, 16:01--22:00; and night, 22:01--07:59). The categorisation of geographical location was based on The Swedish Association of Local Authorities and Regions division of municipalities[@R19] and generated four classifications (highly urban, urban, average urban and rural). The National Advisory Committee for Aeronautics (NACA) score,[@R20] where severity status is graded on an eight-level scale, with higher values indicating a more severe condition, was modified as a seven-level scale, excluding deceased patients. The on-scene triage level was categorised according to the RETTS,[@R18] generating four groups (in decreasing order of priority: triage 1, triage 2, triage 3 and triage 4). Drugs administration was categorised as administered or not administered, and conveyance status was categorised as non-conveyed or conveyed. The prehospital initial assessment codes are registered by the ambulance clinician documenting the medical record, using a categorisation of medical conditions based on signs and symptoms. Originally, the dataset consisted of 140 different codes, these were aggregated into 10 categories ([online supplementary file 1](#SP1){ref-type="supplementary-material"}), and validity during the categorisation process was maintained through the use of the regional medical guidelines for the overall categorisation of signs and symptoms.[@R16] This process was performed by JL with support by TD and VL, hence ensuring reliability. Cut-off points for vital signs were constructed for the different age groups, based on cut-off points used in the RETTS.[@R18] Each category of vital signs consisted of three groups (normal, abnormal---too high, and abnormal---too low), except for oxygen saturation level and Glasgow Coma Scale, which were divided into two groups (normal and abnormal; [online supplementary file 1](#SP1){ref-type="supplementary-material"}).
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Statistical analysis {#s2-6}
--------------------

Differences in characteristics between the non-conveyed and conveyed patients were analysed using χ^2^ tests, Cramer's V-tests and t-tests where applicable, with the significance level set at 0.05. Multiple logistic regression analyses were performed using two models; non-conveyance was set as the outcome for both models. The first model investigated possible associations with prehospital initial assessment codes and the second model involved vital signs. Goodness of fit for each model was evaluated using the Hosmer-Lemeshow test and the AUC, respectively. Unadjusted ORs and adjusted ORs with 95% CIs were calculated. Both models were adjusted for the following variables: sex, age, EMCC-priority level, time of day, geographical location, drugs administered, actions taken, day of week, NACA score and on-scene triage level. Data were analysed using STATA V.15.1 (StataCorp. 2017. Stata Statistical Software: Release 15. College Station, Texas: StataCorp LLC).

Results {#s3}
=======

Characteristics of non-conveyed patients {#s3-1}
----------------------------------------

In total, 23 603 ambulance assignments ended in non-conveyance---13.8% of all assignments performed in 2015. Overall, non-conveyed patients were younger and more often female compared with conveyed patients (median age for non-conveyed 50.1 vs 61.7 for conveyed, and 52% female non-conveyed, both p values \<0.001; [table 1](#T1){ref-type="table"}). In comparison to the conveyance group which had higher prevalence during daytime, there was a relatively even distribution for time of day ambulance assignments ending in non-conveyance---approximately one-third during day, evening and night, respectively (p\<0.001; [table 1](#T1){ref-type="table"}). Approximately half of all ambulance assignments ending in non-conveyance were initially prioritised and dispatched as the highest priority by the EMCC. Similar figures were found among the conveyance group. The majority of all non-conveyed patients were assessed to be at the lowest on-scene triage level (70.4 %), although non-conveyed patients were observed across all four on-scene triage levels. Conveyed patients were more often triaged among the mid-high on-scene triage levels, and in less extent at the lowest triage level (p\<0.001; [table 1](#T1){ref-type="table"}).

###### 

Differences in characteristics between non-conveyed and conveyed patients

  -----------------------------------------------------------------------------------------------
  Variable                    Non-conveyed\              Conveyed\                  P value*\**
                              n (%)                      n (%)                      
  --------------------------- -------------------------- -------------------------- -------------
  Sex                         23 540 (13.8)              146 738 (86.2)             \<0.001

   Male                       11 415 (48.5)              68 793 (46.9)              

   Female                     12 125 (51.5)              77 945 (53.1)              

  Age years (±SD)             51.0 (±27.6)               61.7 (±25.0)               \<0.001†

  Age category                21 831                     142 450                    \<0.001

   \<18 years                 2855 (13.1), median 3      8709 (6.1), median 6       

   18--64 years               10 555 (48.3), median 40   54 589 (38.3), median 45   

   **≥**65 years              8421 (38.6), median 80     79 152 (55.6), median 81   

  Dispatch priority           23 598                     146 753                    \<0.001

   Priority 1                 12 135 (51.4)              72 708 (49.5)              

   Priority 2                 10 244 (43.4)              65 878 (44.9)              

   Priority 3                 1219 (5.2)                 8167 (5.6)                 

  Time of day                 23 403                     145 942                    \<0.001

   Day (08:00--16:00)         8206 (35.1)                69 389 (47.6)              

   Evening (16:00--22:00)     7588 (32.4)                40 293 (27.6)              

   Night (22:00--08:00)       7609 (32.5)                36 260 (24.9)              

  Geographical location       23 403                     145 943                    \<0.001

   Highly urban               6695 (28.6)                45 684 (31.3)              

   Urban                      15 048 (64.3)              88 893 (60.9)              

   Average urban              1176 (5.0)                 5925 (4.1)                 

   Rural                      484 (2.1)                  5441 (3.7)                 

  NACA score (±SD)            1.5 (±1.22)                3.1 (±0.9)                 \<0.001†

  On-scene triage level       17 680                     138 487                    \<0.001

   Triage 1 (highest level)   163 (0.9)                  16 657 (12.0)              

   Triage 2                   994 (5.6)                  41 598 (30.0)              

   Triage 3                   4068 (23.0)                58 333 (42.1)              

   Triage 4 (lowest level)    12 455 (70.4)              21 899 (15.8)              
  -----------------------------------------------------------------------------------------------

\*χ^2^ test.

†t-test.

NACA, National Advisory Committee for Aeronautics.

Characteristics of prehospital initial assessment codes {#s3-2}
-------------------------------------------------------

The range of prehospital initial assessment codes among non-conveyed patients covered all 10 categories ([table 2](#T2){ref-type="table"}). Moreover, the top three most common assessment codes among non-conveyed patients were 'Other/Non-classifiable symptoms' (26.4 %), 'Nervous symptoms' (20.1 %), and 'Trauma' (13.9 %). Among conveyed patients the codes 'Nervous symptoms' (20.4 %), 'Trauma' (20.3 %), and 'Digestive and abdominal symptoms' (13.0%; [table 2](#T2){ref-type="table"}) were most commonly used. Symptoms classified as 'Psychiatric symptoms' were in greater extent than others associated with non-conveyance (AOR: 4.05; 95 % CI 3.62 to 4.53; [table 3](#T3){ref-type="table"}). Younger and adult non-conveyed patients were more often administered drugs (14.8% and 46.8 %, respectively, p\<0.001; [table 2](#T2){ref-type="table"}). Older patients were more often conveyed and administered drugs once conveyed (AOR: 1.29; 95 % CI 1.07 to 1.56; [table 3](#T3){ref-type="table"}).

###### 

Differences in prehospital initial assessment codes and drug administration between non-conveyed and conveyed patients

  -------------------------------------------------------------------------------------
  Variable                                  Non-conveyed\   Conveyed\       P value\*
                                            n (%)           n (%)           
  ----------------------------------------- --------------- --------------- -----------
  Prehospital Initial Assessment Code (n)   23 603          146 756         

   Other/non-classifiable symptoms          6224 (26.4)     12 529 (8.5)    \<0.001

   Nervous symptoms                         4753 (20.1)     29 959 (20.4)   0.327

   Trauma                                   3288 (13.9)     29 754 (20.3)   \<0.001

   Respiratory symptoms                     1913 (8.1)      16 316 (11.1)   \<0.001

   Psychiatric symptoms                     1826 (7.7)      2705 (1.8)      \<0.001

   Digestive and abdominal symptoms         1758 (7.5)      19 017 (13.0)   \<0.001

   Circulatory symptoms                     1466 (6.2)      18 951 (12.9)   \<0.001

   Medical symptoms                         1226 (5.2)      7219 (4.9)      0.071

   Infectious symptoms                      1063 (4.5)      8450 (5.8)      \<0.001

   Obstetrics and gynaecological symptoms   86 (0.4)        1856 (1.3)      \<0.001

  Drugs administered (n)                    4321            50 766          \<0.001

   \<18 years                               639 (14.8)      3193 (6.3)      

   18--64 years                             2021 (46.8)     18 529 (36.5)   

   ≥65 years                                1661 (38.4)     29 044 (57.2)   
  -------------------------------------------------------------------------------------

Descending order following prehospital initial assessment codes for non-conveyed patients.

\*χ^2^ test.

###### 

Unadjusted and adjusted ORs (AORs) for prehospital initial assessment codes and drug administration for non-conveyed and conveyed patients

  Variable                                  Non-conveyed          Conveyed                                    
  ----------------------------------------- --------------------- --------------------- --------------------- ---------------------
  Prehospital Initial Assessment Code (n)   170 359               150 603               170 359               150 603
   Trauma                                   1 (ref)               1 (ref)               1 (ref)               1 (ref)
   Psychiatric symptoms                     6.11 (5.70 to 6.55)   4.05 (3.62 to 4.53)   0.16 (0.15 to 0.18)   0.25 (0.22 to 0.28)
   Nervous symptoms                         1.44 (1.37 to 1.51)   1.83 (1.70 to 1.97)   0.70 (0.66 to 0.73)   0.55 (0.51 to 0.59)
   Infectious symptoms                      1.14 (1.06 to 1.22)   1.80 (1.61 to 2.01)   0.88 (0.82 to 0.95)   0.56 (0.50 to 0.62)
   Other/non-classifiable symptoms          4.50 (4.29 to 4.71)   1.50 (1.39 to 1.62)   0.22 (0.21 to 0.23)   0.67 (0.62 to 0.72)
   Respiratory symptoms                     1.06 (0.99 to 1.13)   1.49 (1.36 to 1.64)   0.94 (0.89 to 1.00)   0.67 (0.61 to 0.73)
   Medical symptoms                         1.54 (1.43 to 1.65)   1.25 (1.13 to 1.40)   0.65 (0.61 to 0.70)   0.80 (0.72 to 0.89)
   Circulatory symptoms                     0.70 (0.66 to 0.75)   1.21 (1.11 to 1.33)   1.43 (1.34 to 1.52)   0.82 (0.75 to 0.90)
   Digestive and abdominal symptoms         0.84 (0.79 to 0.89)   0.97 (0.89 to 1.06)   1.20 (1.12 to 1.27)   1.03 (0.94 to 1.12)
   Obstetrics and gynaecological symptoms   0.42 (0.34 to 0.52)   0.34 (0.25 to 0.47)   2.38 (1.92 to 2.97)   2.91 (2.11 to 4.01)
  Drugs administered (n)                    55 087                51388†                55 087                51388†
   \<18 years                               1.83 (1.67 to 2.02)   1.18 (0.95 to 1.47)   0.55 (0.49 to 0.60)   0.85 (0.68 to 1.06)
   18--64 years                             1 (ref)               1 (ref)               1 (ref)               1 (ref)
   ≥65 years                                0.52 (0.49 to 0.56)   0.77 (0.64 to 0.94)   1.91 (1.78 to 2.04)   1.29 (1.07 to 1.56)

Descending order following prehospital initial assessment codes AOR for non-conveyed patients.

\*Adjusted for sex, age, dispatch priority, time of day, location, drugs administered, actions taken, day of week, National Advisory Committee for Aeronautics (NACA) score and on-scene triage level.

†Adjusted for sex, age, dispatch priority, time of day, location, actions taken, day of week, NACA score and on-scene triage level.

Characteristics of vital signs {#s3-3}
------------------------------

Abnormal vital signs among non-conveyed patients were found for all categories of vital signs ([table 4](#T4){ref-type="table"}). Patients having at least one registered abnormal vital sign was less prevalent among non-conveyed patients compared with conveyed patients (32.1% and 59.3 %, respectively, p\<0.001; [table 4](#T4){ref-type="table"}). The difference of having at least one registered abnormal vital sign was smaller among younger patients (29.3% and 50.2 %, respectively; p\<0.001) than older patients ([table 4](#T4){ref-type="table"}). Among non-conveyed patients, 'Low blood sugar level' (5.6% and 0.6 %, respectively; p\<0.001) and 'Too low respiratory rate' (0.6% and 0.4%, respectively; p\<0.001; [table 4](#T4){ref-type="table"}) were more common. The odds of an ambulance run ending in non-conveyance was 15 (95% CI 11.18 to 20.13; [table 5](#T5){ref-type="table"}) if a patient was registered with 'Low blood sugar level'.

###### 

Differences in vital signs between non-conveyed and conveyed patients

  Variable                           Non-conveyed        Conveyed                P value\*
  ---------------------------------- ------------------- ----------------------- -----------
  At least one abnormal vital sign   2383/7427 (32.1)    32 858/55 418 (59.3)    \<0.001
   Age \< 18                         68/232 (29.3)       488/972 (50.2)          \<0.001
   Age \> 65                         1406/3784 (37.2)    22 614/34 310 (66.0)    \<0.001
  Respiratory rate                                                               \<0.001
   Too high                          717/19 568 (3.7)    17 765/136 877 (13.0)   
   Too low                           108/19 568 (0.6)    562/136 877 (0.4)       
  Oxygen saturation\<95%             1689/19 259 (8.8)   33 526/139 899 (24.0)   \<0.001
  Heart rate                                                                     \<0.001
   Too high                          1635/19 531 (8.4)   19 701/141 358 (13.9)   
   Too low                           55/19 531 (0.3)     1232/141 358 (0.9)      
  Systolic blood pressure                                                        \<0.001
   Too high                          1362/17 334 (7.9)   19 733/133 580 (14.8)   
   Too low                           100/17 334 (0.6)    3046/133 580 (2.3)      
  Body temperature                                                               \<0.001
   Too high                          546/17 428 (3.1)    6951/125 874 (5.5)      
   Too low                           77/17 428 (0.4)     1115/125 874 (0.9)      
  Blood glucose level                                                            \<0.001
   Too high                          262/8447 (3.1)      3569/63 435 (5.6)       
   Too low                           473/8447 (5.6)      402/63 435 (0.6)        
  Glasgow Coma Scale\<15             850/10 875 (7.8)    13 462/68 134 (19.8)    \<0.001

\*χ^2^ test.

###### 

Unadjusted and adjusted ORs for abnormal vital signs for non-conveyed and conveyed patients

  Variable                  Non-conveyed            Conveyed                                       
  ------------------------- ----------------------- ------------------------ --------------------- ---------------------
  Vital signs (n)           62 444                  58 194                   62 444                58 194
  Respiratory rate                                                                                 
   Too high                 0.24 (0.20 to 0.28)     0.67 (0.54 to 0.83)      4.21 (3.58 to 4.94)   1.50 (1.21 to 1.86)
   Too low                  1.37 (0.83 to 2.25)     0.97 (0.40 to 2.36)      0.73 (0.44 to 1.20)   1.03 (0.42 to 2.53)
  Oxygen saturation \<95%   0.42 (0.39 to 0.55)     1.05 (0.94 to 1.19)      2.38 (2.19 to 2.58)   0.95 (0.84 to 1.07)
  Heart rate                                                                                       
   Too high                 0.53 (0.48 to 0.59)     1.16 (1.00 to 1.34)      1.87 (1.69 to 2.08)   0.86 (0.75 to 1.00)
   Too low                  0.23 (0.13 to 0.39)     0.88 (0.44 to 1.75)      4.36 (2.55 to 7.45)   1.13 (0.57 to 2.25)
  Systolic blood pressure                                                                          
   Too high                 0.44 (0.40 to 0.48)     0.63 (0.56 to 0.71)      2.29 (2.10 to 2.50)   1.59 (1.40 to 1.80)
   Too low                  0.29 (0.22 to 0.39)     1.08 (0.75 to 1.58)      3.46 (2.58 to 4.63)   0.92 (0.63 to 1.34)
  Body temperature                                                                                 
   Too high                 0.45 (0.37 to 1.13)     1.27 (0.99 to 1.63)      2.23 (1.82 to 2.73)   0.78 (0.61 to 1.01)
   Too low                  0.51 (0.37 to 0.71)     0.88 (0.55 to 1.41)      1.95 (1.41 to 2.68)   1.14 (0.71 to 1.83)
  Blood glucose level                                                                              
   Too high                 0.63 (0.55 to 0.73)     1.09 (0.90 to 1.32)      1.58 (1.37 to 1.81)   0.91 (0.76 to 1.11)
   Too low                  11.56 (9.52 to 14.03)   15.00 (11.18 to 20.13)   0.09 (0.07 to 0.11)   0.07 (0.05 to 0.09)
  Glasgow Coma Scale\<15    0.43 (0.39 to 0.47)     1.02 (0.88 to 1.18)      2.33 (2.11 to 2.59)   0.98 (0.85 to 1.14)

\*Adjusted for sex, age, dispatch priority, time of day, location, drugs administered, actions taken, day of week, National Advisory Committee for Aeronautics score and on-scene triage level.

Discussion {#s4}
==========

The results of this large population-based retrospective cohort study show that non-conveyed patients differ on several aspects in comparison to conveyed patients. Non-conveyance generally occurs at the highest dispatch level, involves younger patients and often involves problems assessed by ambulance clinicians as non-specific or related to psychiatric problems. Low blood glucose levels are highly associated with non-conveyance, although non-conveyed patients presented abnormal vital signs among all possible categories of vital signs. Moreover, a higher incidence of administered drugs was observed among young and adult non-conveyed patients.

In total, 13.8% of all ambulance runs performed in the study setting area during 2015 ended in non-conveyance. This figure can be placed in the lower bound of the non-conveyance range for the general non-conveyance population as previous described in literature.[@R2] Both internal and external factors have been shown to influence ambulance services non-conveyance rates. Ambulance service senior managements attitude towards non-conveyance have been shown to influence non-conveyance rates, if it is considered as a risky endeavour or an opportunity.[@R21] Perceived limited support from ambulance management regarding non-conveyance has earlier been described by clinically active ambulance clinicians in this paper's study setting area.[@R7] This could possibly explain the lower non-conveyance rates seen in this paper compared with other non-conveyance rates in western ambulance services.

The relatively even sex distribution found in our study is supported by previous non-conveyance research.[@R2] The age distribution, specifically the significantly lower age of non-conveyed patients, is also supported by the findings of other studies,[@R3] possibly indicating correspondence between increasing age and the need for conveyance, as well as need of further medical interventions or examinations at the ED. However, a relatively large proportion of all non-conveyed patients in our cohort were either young or old; both these groups have previously been described as vulnerable in a non-conveyance context.[@R2] One unanticipated finding was the big proportion of children among the non-conveyance population. Possible misclassification of exposure could be one explanation behind these high figures; patients who were conveyed to the ED by own transport, such as parents with young children, could not be identified in our dataset and could therefore have been misclassified as non-conveyed. The highest dispatch level represented the majority of all ambulance assignments ending with non-conveyance. Earlier findings have indicated comparable results,[@R23] though not to the same extent as ours. Similar dispatch level figures were seen among conveyed patients also. Ambulance assignments dispatched as the highest priority have generally continued to increase for all ambulance assignments in the study setting area in the years following 2015.[@R13] Accuracy between dispatch priority level and the patient's medical needs is considered crucial to the optimisation of ambulance resources.[@R24] Hypoglycaemia is an example of a condition where it is possible for ambulance clinicians to complete on-site treatment and discharge at scene,[@R25] but the condition often requires the highest dispatch level. However, the number of hypoglycaemia cases in the study population does not fully explain the high proportion of the highest dispatch level among non-conveyed patients and it is therefore of interest, from both patient safety and ambulance availability perspectives, to further investigate non-conveyance with a focus on specificity and sensitivity of the EMCC assessments.

As too our knowledge, this is the first paper investigating drugs administration and non-conveyance. A higher incidence of administered drugs was observed among young and adult non-conveyed patients compared with conveyed patients. Increasing age in combination with drugs administration was associated with conveyance. These findings call for further investigation focusing on drug administration and non-conveyance, and possible association with adverse patient outcome.

Surprisingly, we found that non-conveyance had an even distribution across time of day, in contrast with conveyed patients, who had a higher prevalence during daytime. Ambulance clinicians have previously expressed a need for support from the wider healthcare system, such as primary care, to achieve a satisfying level of patient safety and their own sense of security when conducting non-conveyance assessments.[@R7] Our finding encourages future studies investigating patient outcome following non-conveyance.

All 10 categories of initial assessment codes were represented among the non-conveyance group, which is comparable with previous studies.[@R1] Our results, however, show a higher number of non-specific problems within the non-conveyance group than previously reported.[@R23] Patients with psychiatric symptoms have generally been more common among the non-conveyance group[@R1]; however, in our study, they were represented to a greater extent. Both patients with non-specific problems and patients with psychiatric symptoms were more common among non-conveyance compared with conveyance have; these two patient groups have previously been described as vulnerable[@R26] and patients with non-specific problems have been shown to have a greater risk of mortality once presented at the ED.[@R27] Furthermore, older patients are most often over-represented among this group of patients, and specialist nurse training curricula have been found to lack training in non-conveyance assessments,[@R17] raising questions regarding clinicians' knowledge base for conducting non-conveyance assessments involving vulnerable patients. Prehospital initial assessment codes more common among the conveyed group were 'Nervous symptoms', 'Trauma' and 'Digestive and abdominal symptoms'. One possible explanation is that these problems may require further diagnostics by examinations conducted at the ED. Comparisons with the results from previous studies should be done with caution due to differences in the categorisation of problems and initial assessment codes.

Approximately one-third of all non-conveyed patients had at least one registered abnormal vital sign; this number increased among younger patients and decreased among older patients. All vital signs differed between the two groups, although 'Too low respiratory level' and 'Too low blood sugar level' were more common among non-conveyed patients. In this regard, our study contributes to the relatively few previous studies reporting vital signs in relation to non-conveyance. Furthermore, our findings support the findings of other studies linking abnormal vital signs to non-conveyance.[@R2] The overall prevalence of abnormal vital signs among non-conveyed patients in our study is higher than in previous studies,[@R6] though still smaller than recently published results from The Netherlands.[@R3] Vital signs are widely used in different triage tools, often considered important and fundamental. Abnormal vital signs might be a good indicator of deterioration in patients who are already in critical conditions,[@R28] but it does not work as well for patients with still unaffected vital functions,[@R29] such as most patients suitable for non-conveyance. Furthermore, abnormal vital signs may not be present among older patients, despite the presence of a serious condition.[@R30] However, the current study does not relate abnormal vital signs to poor patient outcome, which is important for reaching reliable results regarding abnormal vital signs and non-conveyance.

Limitations {#s5}
===========

The use of medical records comes with several challenges as the data were not gathered for research purposes in the first place; this might explain the variations in data availability in our material. Generally, there were missing data for all included variables, which affects the current study's internal validity. Further, the medical records did not include information on whether a patient had been referred to a primary care unit or elsewhere ('see and refer'). In addition, the exclusion of the narrative text section in the medical records limits this paper to be of a narrower biomedical perspective. Other potentially important aspects influencing the ambulance clinician's decision-making process, such as holistic consideration of patients' well-being, uncertainty of personal liability and internal organisational performance regimes focusing on conveyance, might be underplayed by the exclusion of the narrative text section in the medical records. The third limitation relates to the current study's external validity, affected by our use of prehospital initial problems codes. These codes are valid across Sweden, but might have limited validity among other EMS systems. Furthermore, we did not investigate patient outcome following the non-conveyance decision, which limits our findings to serve a descriptive purpose only, and we cannot conclude whether any adverse events could be related to specific patient demographics or characteristics. Future research ought to focus on investigating and evaluating relevant outcome measures with the aim to enable follow-up from a patient safety perspective among the non-conveyance population.

Conclusion {#s6}
==========

In conclusion, the current study shows that non-conveyed patients represent a non-negligible proportion of all patients in contact with ambulance services. In general, most cases of non-conveyance occur at the highest dispatch level, to a greater extent involves younger patients and problems assessed by ambulance clinicians as non-specific or related to psychiatric symptoms. Drugs are administered mostly to younger non-conveyed patients, and a relatively large proportion of non-conveyed patients present abnormal vital signs; low blood glucose levels were highly associated with non-conveyance.
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